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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-12 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kawachi et al (6,135,090). 

Kawachi et al discloses a fuel supply control apparatus for an internal combustion 
engine, which serves to supply fuel in a fuel tank (1) to an [a] injector (32) installed in a 
combustion chamber of an internal combustion engine, said apparatus comprising: a 
crank angle detection section (36) for generating a crank angle signal in 
synchronization with the rotation of a crankshaft of said internal combustion engine, a 
cam angle detection section (35) for generating a cam angle signal in synchronization 
with the rotation of a camshaft (14) of said internal combustion engine, a positive 
displacement fuel supply section (8) having a suction stroke and. a discharge stroke 
synchronized with the rotation of said camshaft (14) for supplying said fuel to said 
injector (32), and an effective stroke changing section for changing an effective stroke 
related to the discharge stroke of said fuel supply section (8), wherein said effective 
stroke changing section operates in synchronization with said crank angle signal and 
said cam angle signal so as to change said effective stroke based on said cam angle 
signal, column 9 and lines 21-27. 
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With regard to claim 2, wherein said effective stroke changing section decides control 
timing for said effective stroke based on a period calculated from a cam angle indicated 
by 1 said cam angle signal. 

With regard to claim 3, wherein said effective stroke changing section decides control 
timing for said effective stroke by using said cam angle signal detected at equal 
intervals. 

With regard to claim 4, wherein said effective stroke changing section changes said 
effective stroke by correcting a deviation of each pulse of said cam angle signal. 
With regard to claim 5, wherein said effective stroke changing section changes 
said effective stroke by using said cam angle signal on the suction stroke of said fuel 
supply section. 

With regard to claim 6, wherein a period from input timing of said cam angle signal 
related to the control of said effective stroke changing section to termination timing of 
the suction stroke of said fuel supply section is set longer than dead time due to an 
operation delay of said effective stroke changing section. 

With regard to claim 7, wherein a period from start timing of the suction stroke of said 
fuel supply section to input timing of said cam angle signal related to the control of said 
effective stroke changing section is set longer than a run up time to control said 
effective stroke changing section. 

With regard to claim 8, wherein said effective stroke changing section decides control 
timing of said effective stroke changing section based on a cam angle indicated by said 
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cam angle signal, and changes said effective stroke by counting the number of pulses 
of said crank angle signal. 

With regard to claim 9, wherein said effective stroke changing section decides, based 
on an operating condition of said internal combustion engine detected by counting the 
number of pulses of said crank angle signal, whether said effective stroke can be 
changed or not. 

With regard to claim 10, wherein the operating condition of said internal combustion 
engine includes the rotational speed thereof. 

With regard to claim 1 1 , wherein said internal combustion engine has a valve timing 
control section for controlling operation timing of at least one of an intake valve and an 
exhaust valve, and the operating condition of said internal combustion engine includes 
the control state of said valve timing control section. 

With regard to claim 12, wherein said crank angle detection section has an untoothed 
portion corresponding to a specific crank angle position for which no pulse of said crank 
angle signal is generated, said untoothed portion being arranged so as to correspond to 
the suction stroke of said fuel supply section. 
For details see figures 1-10. 

Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The cited references show methods of controlling high-pressure 
fuel pump in an internal combustion engine fuel system. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mahmoud Gimie whose telephone number is 571-272- 
4841 . The examiner can normally be reached on Tuesday-Friday between 7 a.m. -3:30 
p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Henry Yuen can be reached on 571-272-4856. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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